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(54) IMPROVEMENTS IN DYEING HAIR 



(71) We, Therachemie Chemisch 
Therapeutische Gesellschaft mbH., a 
German Company, of 86 — 88 Schadowstrasse, 
4000 Duesseidorf, Germany, do hereby declare 
5 the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment:— 

10 The invention relates to a composition and 
process for dyeing human hair based on 
oxidation colours. 

It is not novel to dye human hair with 
oxidation dyestuffs which are developed with 

15 atmospheric oxygen or chemical oxidation 
agents. In particular it is known, to use for this 
purpose, substances containing p - amino - di- 
methylaniline combined with 1 - phenyl - 3- 
methylpyrazolone. 

20 ^ It has now been discovered that the colour 
intensity and other properties of the dyes 
can be improved by using the compositions 
comprising a dyesturT 
a) a pyrazolone having the general formula 

25 I 



C-NH 2 



N C — O 



(1) 



wherein R represents a hydrogen atom, an 

alkyl residue having from 1 to 6 carbon atoms 

or a phenyl residue, and 
30 X represents a NH 2 , NHR X , NR,R 3 group, 

wherein R x and Rj are alkyl residues having 

from 1 to 4 carbon atoms or X is the OH 

group, and 

b) an aromatic, di- or polyfunctional amine 
35 having at least one primary amino group 

and a further functional group as hereinafter 

defined in the para position, or 
a 4-aminopyrazolone. 

Preferably used are 4-aminopyrazolones of 
40 the general formula 



HN 
\ 



v 

*4 



wherein R 3 and R 4 each represent a hydro- 
gen atom or an organic residue having from 
1 to 10 carbon atoms. 

The organic residue R 3 of the 4-amino- 45 
pyrazolone represents, for example, an alkyl 
residue with from 1 to 10 carbon atoms, or 
an aryl or heterocyclic residue. Further, func- 
tional groups may be present in R 3 such as 
—OH, — NH 2 , — NHCHo, — N(CH 3 ) 2 or 50 
halogen atoms, particularly chlorine. The fol- 
lowing groups are also suitable as said organic 
residues: — COOH, — COOR', — CONHR', 
— CONR'R", wherein R' and R" indicate an 
alkyl or hydroxyalkyl residue having from 1 55 
to 4 carbon atoms. 

The organic residue R. t of the 4-amino- 
pyrazolone consists of an alkyl residue with 
from 1 to 10 carbon atoms or of an aryl or 
heterocyclic residue. Further, functional groups 60 
may be present in R 4 . Particularly suitable 
are hydrocarbon residue with from 1 to 10 
carbon atoms containing — OH, — NH~, 
_COOH, — CONH 2 , — S0 2 H and 
— S0 2 NH 2 as functional groups. 65 

A particularly suitable aromatic residue 
is a phenyl residue which may contain alkyl 
or hydroxyalkyl groups with from 1 to 4 car- 
bon atoms or other substituents such as NH 2 , 
OH, COOH, CONH,, SO a H and SO-NH 2 . 70 

It is frequently an advantage to use 4- 
aminopyrazoloncs in the form of their salts, 
preferably hydrochloride, because this reduces 
their sensitivity to air. 

A suitable aromatic di- and polyfunctional 75 
amine, is for example, p-phenylenediamine, p- 
toluylenediamine, p-aminodimethylaniline, p- 
aminophenol, p-diaminoanisol, or compounds 
of the kind mentioned which further have 
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one or several functional groups which are 
OH—, NH 2 — , NHR, or NR,R 2 wherein R x 
and R 2 are an alkyi or hydroxyalkyl residue 
having from 1 to 4 carbon atoms groups. The 

5 aromatic di- or polyfunctional amine or the 
4-aminopyrazolone is preferably used in 
approximately molar quantities in relation to 
the pyrazolones substituted in the 3 position. 
Generally, it is no advantage if the pyrazolones 

10 substituted in the 3 position are present in 
excess or in deficient quantity. Mixtures of 
the individual dyestuff components can also 
be used. 

The dye can be developed, as is the case 

15 with other oxidation dyes, either by atmos- 
pheric oxygen or by chemical oxidants, pre- 
ferably hydrogen peroxide or its addition pro- 
ducts particularly those with urea, m el amine 
and sodium borate. The hair is dyed at tem- 

20 peratures of from 15° to 40°C. preferably at 
room temperature. 

The dyes can be applied in the form of 
aqueous solutions, but particularly in the 
form of a cream or emulsion. For this pur- 

25 pose, the dyestuff components can be mixed 
with any desired surface active substances, par- 
ticularly anionic or non-ionogenic. Suitable 
surface active substances are, in particular, 
alkylbenzole sulphates, fatty alcohol sul- 

30 phates, alkyi suJphonates, fatty acid ethanol 
amides, addition products of ethylene oxide 
with fatty alcohols and alkylphenols. 

Absorptive power of the above dyestuffs is 
good even when they are mixed with the 

35 substances listed. The hair dyes can therefore 
be produced in the form of shampoos, par- 
ticularly cream shampoos, which are frequently 
desirable in practice. 

Thickening agents can be admixed to the 

40 hair dyes according to the invention, such as 
methyl cellulose, starch, higher fatty alcohols, 
vaselines, paraffin oil and fatty acids or per- 
fume oil or hair conditioning agents such as 
pantothenic acid and cholcstcrine. 

45 The additives are used in the quantities 
customary for the purpose. Suitable wetting 



agent additions are quantities of 0.5 — 30% 
and, of thickening agents, quantities of 0.1 — 
25%, in relation to total composition in both 
cases. The concentration of dyestuff is up to 50 
5% depending on application, preferably 
0.1 — 2%, again in relation to total composi- 
tion. 

The hair dyes can be applied in a weakly 
acidi, neutral, or, in particular, alkaline pH 55 
range. The results obtained with the above 
hair dyes have good light-resistance, washing, 
and friction properties and can easily be re- 
moved, by contrast with conventional dyestuffs 
based on oxidation dyes, by using reduction 60 
agents such as sodium hydroxymethane sui- 
phinate. 

Example 1: 
2.835 parts by weight (O.01 mol) of the 
hydrochloride of 1 - phenyl - 4 - amino- 65 
pyrazolone - 3 - carboxylic acid ethyl ester 
and 0.99 parts by weight (0.01 mol) 3 - amino- 
pyrazolone are dissolved in an emulsion of 10 
parts by weight fatty alcohols Q 6 — Q*, 10 
parts by weight fatty alcohol sulphate (indus- 70 
trial mixture C u — C, 8 ) and 75 parts by weight 
water, and the pH is adjusted at 9.5 by addi- 
tion of ammonia. Make up with water to 100 
parts by weight. The colour cream obtained 
will dye naturally grey hair orange-brown 75 
within 20 minutes after mixing with 33 parts 
by weight 30% hydrogen peroxide. 

Example 2: 

With the same procedure as in Example 1, 
but using the compounds listed in Table 1 80 
below as components a) and b) and adjust- 
ing the pH given in each case with ammonia 
and acetic acid, grey human hair was dyed 
with the results stated in the right-hand 
column of the table. m 85 

The dyestuff components were used in 
molar quantities. The total quantity of com- 
ponents are a), and b), in the emulsion was 
3 g in each case, the duration of action was 
25 minutes at room temperature. 90 
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Table 
Dyestuff components 



No. 


a) 


b) 


P H 


1 

Colour 


1 


3-amino-pyrazolone 


4-aminopyrazolone-3- 
carboxylic acid-ethyl-ester, 
hydrochloride 


9 


Orange-brown 


2 


1 -phenyl-3-amino- 
pyrazolone 


l-phenyl-4-aminopyrazolone- 
3-carboxylic acid amide, 
hydrochloride 


7 


Orange-brown 


3 


3-amino-pyrazolone 


l-phenyl-4-amino- 
pyrazolone-3-carboxylic 
add-p-hydroxy-ethyl-amide, 
hydrochloride 


9.5 


Orange-brown 


4 


3-amino-pyrazolone 


p-toluylenediamine 


9.5 


Warm brown 


5 


l-phenyl-3-amino 
pyrazolone 


p-aminophenol 


9.5 


Doe brown 
(reddish brown) 


6 


3-amino-pyrazolone 


p-dimethylammo-aniline 


10 


Red-violet 


7 


l-phenyi-3-amino- 
pyrazolone 


p-dimerhylamino-aniline 


7 


Red-violet 


8 


l-phenyl-3-amino- 
pyrazolone 


p-dimethylaminoaniline 


9.5 


Red-violet 


9 


l-phenyl-3-hydroxy- 
pyrazolone 


l-phenyl-4-amino- 
pyrazolone-3-carboxylic acid 
amide, hydrochloride 


7.5 


Yellow 


10 


l-phenyl-3-hydroxy- 
pyrazolone 


l-phenyl-4-amino- 
pyrazolone-3-carboxylic 
acid amide, hydrochloride 


9.5 


Yellow 


11 


l-phenyl-3-arnino- 
pyrazolone 


p-diaminoanisol 


9.5 


* 

Brown-violet 



WHAT WE CLAIM IS: — 
1. A composition for dyeing human hair 
comprising a dyestuff containing 
5 a) a pyrazolone having the general for- 
mula 

N C — O l 1 > 

1 
R 



wherein R represents a hydrogen atom, an 
alkyl residue having from 1 to 6 carbon atoms 
10 or phenyl residue, and 

X represents an NH 2 — > NHR U NR 2 R 2 — 
group wherein Rx and R 2 are alkyl residues 



having from 1 to 4 carbon atoms or X is 
the OH group and 

b) an aromatic di- or polyfunctional amine 
with at least one primary amino group and 
a further functional group as hereinbefore 
defined in the para position or 

a 4-aminopyrazolone. 

2. A composition as claimed in claim 1 
wherein the 4-aminopyrazolone is one of the 
general formula 

^.C-C-NH 2 

X 

wherein R 3 and R 4 represent a hydrogen atom 



15 



20 
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10 



15 



20 



or an organic residue having from 1 to 10 
carbon atoms. 

3. A composition as claimed in claim 1 or 
2 in which the pyrazolone component of for- 
mula I and the amine and/or 4-amino- 
pyrazolone components are present in substan- 
tially equimolar amounts. 

4. A composition as claimed in claims 1 
to 3 in which the dyestuff is present in an 
amount up to 5% relative to the total com- 
position. 

5. A composition as claimed in claim 4 
in which the dyestuff is present in an amount 
of from 0.1 to 2% relative to the total com- 
position. 

6. A composition as claimed in claims 1 
to 5 which further contains a wetting agent 
and/or thickening agent. 

7. A composition as claimed in claim 6 
which the wetting agent is present in an 
amount of from 0.5 to 30% and the thicken- 
ing agent in an amount of from 0.1 to 25%, 
relative to the total amount of composition. 

8. A composition substantially as herein- 



before described with reference to any of the 
foregoing Examples. 

9. A process of dyeing hair comprising 
applying a composition as claimed in any of 
claims 1 to 8 to the hair optionally in con- 
junction with a developer solution. 

10. A process as claimed in claim 9 which 
is effected at a temperature of from 15° to 
40°C 

11. A process as claimed in claim 9 or 10 
wherein the developer solution is a solution 
of hydrogen peroxide or its addition products 
with urea, melamine or sodium borate. 

12. A process as claimed in any of claims 
9 to 11 which are effected within the alkaline 
pH range. 

13. A process of dyeing hair, substantially 
as hereinbefore particularly described with re- 
ference to any of the foregoing Examples. 

W. P. THOMPSON & CO., 
12, Church Street, Liverpool, 1. 
Chartered Patent Agents. 
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